Consuming an unhealthy level of alcohol is a significant problem for some young women. Potential determinants of excess consumption include perceptions of usual consumption among peers-perceptions of what is ''normal.'' The present study examined whether perceptions of social normative endorsement of drinking, operationalized by measures of perceived alcohol consumption of close friends (proximal norms), the consumption of the ''average student'' (distal norms), and the extent of alcohol-related content posted by peers on Facebook were related to alcohol-related attitudes and self-reported consumption. Female university students (n = 129; M age = 21.48 years, SD = 3.00) completed an online questionnaire assessing Facebook use, perceived alcohol-related norms, and self-reported alcohol attitudes and consumption. Perceptions of the consumption of the average female student were a negative predictor of attitudes. Positive alcohol attitudes, extent of own alcohol-related photographic posts on Facebook, average female student alcohol consumption, and report of male close friend consumption predicted self-report of own alcohol consumption. Interestingly, female close friend norms failed to predict consumption, whereas male close friend norms predicted consumption but not attitudes, suggesting the possibility of separate cognitive pathways for alcohol-related attitudes and behavior. This study builds on existing research by casting new light on predictors of alcohol-related attitudes, as well as describing the potential role of social networking sites such as Facebook in the formation of social norms and the modulation of drinking behavior.
Introduction
A lcohol, a leading cause of global morbidity, is implicated in the deaths of approximately 2.5 million people per year, 320,000 aged 15-29 years. 1 Almost half of U.S. college students (44.7%) aged 18-24 years report consumption of five or more drinks at least once in the past month. 2 There is growing research interest in women's drinking behavior and associated health outcomes. 3, 4 High levels of alcohol consumption in women lead to elevated breast cancer risk, 3 and lower levels of alcohol consumption increase heart disease risk more among women than among men. 5 There are a number of frameworks for understanding young adult binge drinking, including Ajzen's 6 Theory of Planned Behavior (TPB) and the Prototype Willingness Model (PWM 7 ). The TPB describes a ''reasoned'' cognitive pathway addressing intentional behavior, while the PWM describes a ''heuristic'' pathway addressing less premeditated aspects of behavior. 8 Within the reasoned pathway, Azjen proposes that behavioral intentions are predicted by attitudes toward a specific behavior and the social norms surrounding it. In the context of young adult drinking behavior, there is evidence for a robust attitude-behavior relationship. 9 Empirical evidence also supports the TPB in suggesting that young adults mirror perceived social norms. [10] [11] [12] [13] [14] [15] [16] There is mixed evidence regarding the extent to which the strength of the normbehavior relationship varies according to the individual's gender; some studies suggest females are more susceptible to the influence of peer alcohol norms [17] [18] [19] and others suggest they are less susceptible. 20, 21 Within the context of the PWM, perceptions of subjective norms can also be linked to less rational responses, which lead to a ''social reaction'' and a willingness to engage in risk behaviors. Both models emphasize the social normative influence on attitude and behavior, although recent evidence suggests that the PWM fails to explain any additional variance in female alcohol consumption beyond that explained by the TPB. 22 The influence of social norms on drinking behavior varies with the respondent's perceived proximity to the norm reference group. 23 For instance, the drinking behavior of a student's close friends (proximal norm reference group) is more strongly associated with that student's behavior than the behavior of the ''typical'' university student (distal norm reference group). 14 The reference group's gender also appears to moderate the relationship between proximal norms and own alcohol consumption. Thombs et al. 24 found that same sex close friend norms were a stronger predictor of alcohol consumption frequency in females than were opposite sex close friend norms. In the context of norms for the ''typical student,'' neither same sex nor opposite sex norms appear influential for females. 17, 24 Furthermore, there is evidence that female students perceive their own consumption as lower than that of same sex close friends, 25 the average same sex student, 25 and the average opposite sex student. 17 There is no evidence on how female students rate their own consumption against that of opposite sex close friends.
Social networking sites and alcohol consumption
Social networking sites (SNSs) such as Facebook provide a potential mechanism for normalizing alcohol consumption. Australian university students report spending an average of 1.73 hours per day using Facebook. 26 Fournier and Clarke found that 76.5% of college students aged 18-40 years reported displaying pictorial or textual references to alcohol on their profiles. 27 Moreover, student alcohol consumption is positively correlated with the number of these postings. [26] [27] [28] However, existing studies 26, 28, 29 have conflated pictorial and textual references, leaving questions about the relative strength of relationships among own consumption, alcoholrelated pictorial posts, and alcohol-related textual posts.
Given the link between norms and alcohol consumption among adolescents and young adults, and the near ubiquity of SNS use in this population, it is important to establish the influence of SNS-based alcohol-related content on drinking behavior. Adolescent students perceive alcohol-related information posted on SNSs to be representative of actual consumption, 30 confirming its potential to influence norms. Litt and Stock 13 found that adolescents presented with experimental Facebook profiles depicting alcohol consumption were more likely to report positive attitudes toward alcohol than adolescents presented with alcohol-free profiles. Furthermore, there is evidence that friends' alcohol-related Facebook posts predict students' alcohol consumption. 28 Given that social norms and alcohol-related SNS content both appear to predict behavior, it is important to investigate whether these two variables predict alcohol-related attitudes and alcohol consumption among young women additively.
Summary and aims
Research examining predictors of alcohol attitudes and consumption contains notable gaps. First, alcohol-related SNS exposure appears to be connected to alcohol-related attitudes in adolescents, 13 and we would expect a similar relationship among young adults, for whom the normative influence of peers 14 becomes increasingly dominant. However, research is yet to examine own alcohol posts or selfreported exposure to alcohol-related posts as predictors of alcohol-related attitudes in young adults. Thus, we investigated the relative contribution of the following predictors to variance in alcohol-related attitudes: own posts, perceived norms (proximal and distal, male and female), and perceived exposure to alcohol-related posts on Facebook. Second, in the existing literature, alcohol consumption is related to a number of variables: alcohol-related attitudes, 9 own alcoholrelated Facebook posts, [26] [27] [28] alcohol-related norms (in particular, norms based on perceptions of close friends' behavior, and, for females, norms-based same sex reference groups 24 ), and friends' alcohol-related posts on SNSs. 31 The strength of each variable as a predictor of alcohol consumption was also investigated. Data on own alcohol-related Facebook pictorial and textual posts were analyzed separately.
Methods

Participants
Participants were 134 female students from Flinders University, South Australia. Five were excluded because of excessive missing data or because they did not use Facebook. Participants were aged 18-30 years (M = 21.48, SD = 3.00), and identified as Caucasian (61.3%), Asian (33.3%), or ''other'' (5.4%).
Design and procedure
The study utilized a cross-sectional, online survey design. Participants were recruited online via the School of Psychology's research management system and were paid $10 for participation. Each participant was e-mailed a letter of introduction and information sheet, with links to an online questionnaire,
Measures
Demographic information. Participants were asked to provide their age and ethnic background.
Own alcohol use. Following Doyle et al., 32 items 1 to 3 from the Alcohol Use Disorders Identification Test (AU-DIT 33 ) measured consumption (AUDIT-C), with possible scores ranging from 0 to 12, and higher scores indicating greater consumption. Participants were presented with an illustration of current Australian ''standard drink'' definitions, followed by three questions on frequency of consumption, typical quantity, and frequency of excessive consumption. Cronbach's alpha for the consumption subscale was acceptable (a = 0.79).
Proximal and distal norms. The AUDIT-C was also adapted to refer to close friends (proximal norms; e.g., ''How often do your close female (or male) friends have a drink containing alcohol?'') and average students of each gender (distal norms; e.g. ''How many standard alcoholic drinks do you think the average female (or male) university student has on a typical day when (s)he is drinking?''). The internal consistency of the three AUDIT items for each of the four groups was a = 0.77 for close female friends, a = 0.73 for close male friends, a = 0.63 for the average female student, and a = 0.56 for the average male student.
Posting of, and perceived exposure to, Facebook content. Participants were asked to rate the percentage of own posts (both text and photos) relating to alcohol, as well as the percentage of friends' posts (both text and photos) relating to alcohol (e.g. ''Of the photos you have posted on Facebook, what percentage relate to alcohol?''). The five response options for each question were categorical, ranging from 0% to 100% in 25% increments.
Alcohol-related attitudes. Following Litt and Stock, 13 five semantic differential items were used to examine alcoholrelated attitudes. Each item began with the question ''When you think about using alcohol, what comes to mind?'' Responses for each item were presented on 7-point Likert scales ranging between these anchor descriptor pairs: goodbad, right-wrong, acceptable-unacceptable, strong-weak, and activating-calming. Scores were reversed to ensure that higher scores reflected endorsement of adjectives with positive valences. An analysis of item-total correlations revealed that Cronbach's alpha for the group of questions could be increased by 0.1 by removing the fifth item (activatingcalming). Scores on the remaining four items were averaged to form an index of alcohol-related attitudes (a = 0.81).
Statistical methods
Relationships between major variables were initially assessed using Pearson's correlation coefficients. When comparing the strength of correlation coefficients, Steiger's Z test for dependent correlations 34 was adopted. Subsequently, the influence of general and social network norms on selfreported alcohol consumption was tested using regression.
Results
Characteristics of the sample
The mean AUDIT-C score was 3.88 (SD = 2.51). The AUDIT-C threshold for alcohol misuse is 2-3 in women, 35 indicating high consumption levels in this sample. A oneway within-subjects analysis of variance was conducted comparing reports of own consumption, consumption estimates for female and male close friends, and consumption estimates for the average female and male student (M and SD presented in Table 1 ). There was a significant effect: Wilks's L = 0.26, F(4, 124) = 88.84; p < 0.001, g 2 p = 0.74. Post hoc tests using the Bonferroni correction revealed that participants reported their own alcohol consumption as significantly lower than that of close friends and average students, both female and male ( p < 0.001). The average student was perceived to consume more alcohol than close friends, both females ( p = 0002) and males ( p = 0.001). Participants perceived males as consuming more than females, both in the case of close friends ( p < 0.001) and in the case of the average student ( p < 0.001). These findings are in line with existing literature demonstrating students' tendency to estimate their own drinking as lower than that of close friends and the average student, 17, 25 and indicate that all males were perceived as drinking more than females.
All participants currently used Facebook and spent more time looking at their News Feed or others' profiles than posting on their own wall (see Table 2 ). Participants also reported posting a significantly higher proportion of alcohol-related photos than alcohol-related text, t(120) = 3.30, p = 0.001. Finally, consistent with the consumption findings, they perceived themselves as spending less time posting about alcohol than their friends, t(119) = 11.73, p < 0.001 (see Table 2 ).
Relationship between variables
Alcohol-related attitudes. Alcohol-related attitudes were positively and significantly associated with all other variables except perceived alcohol consumption of the average female student (Table 3 ). The correlation between positive alcohol-related attitudes and friend's consumption (proximal norm) was significantly stronger than that between alcoholrelated attitudes and consumption of the ''average student'' for same sex (female) norms (Z = 3.89, p < 0.001) but not for opposite sex (male) norms (Z = 1.18, p = 0.24).
Alcohol consumption. As hypothesized, self-reported alcohol consumption was positively correlated with posting alcohol-related content (text and photos) on Facebook, perceived consumption by friends (female and male), perceived consumption by the ''average (female and male) student,'' and positive alcohol-related attitudes (see Table 3 ). It was also significantly correlated with perceived exposure to alcohol-related Facebook posts (text and photos). Consistent with Borsari and Carey, 14 the correlation between own alcohol consumption and friends' consumption (proximal norm) was significantly stronger than that between own consumption and that of the ''average student'' (distal norm), for both same sex norms (Z = 3.33, p < 0.001) and opposite sex norms (Z = 2.46, p = 0.01). Perceived exposure to 
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alcohol-related content on Facebook (text and photos) was significantly correlated with perceived alcohol consumption of close male and female friends, and perceived alcohol consumption of the average male student.
Regression analyses
Alcohol-related attitudes. Simultaneous multiple regression was used to compare correlates of participants' alcoholrelated attitudes. Own alcohol-related text and photos, reports of alcohol consumption by male and female friends and ''average university students,'' and friends' alcohol-related text and photos were all entered as predictors (Table 4) . Own alcohol consumption and time spent on Facebook were entered as control variables.
The model accounted for 34% of variance in alcoholrelated attitudes, F(8, 110) = 7.17, p < 0.001. The strongest predictors of own positive alcohol-related attitudes were higher self-reported alcohol consumption (b = 0.42) and lower perceived alcohol consumption of the average female student (b = -0.33). Perceived alcohol consumption of female close friends and the average male student both bordered on statistical significance. However, friends' alcoholrelated posts on Facebook were not a significant predictor of alcohol-related attitudes.
Alcohol consumption. Simultaneous multiple regression was used to compare correlates of participants' own alcohol consumption. Alcohol-related attitudes, own alcohol-related text and photos, reports of alcohol consumption by male and female friends and ''average students,'' and perceived exposure to friends' alcohol-related content were all entered as predictors (Table 5 ). Time spent on Facebook was entered as a control variable.
The model accounted for 60% of variance in female alcohol consumption, F(10,110) = 18.70, p < 0.001. The strongest predictors of females' own alcohol consumption were own alcohol-related photos posted on Facebook (b = 0.28), perceived alcohol consumption of male close friends (b = 0.26), alcohol-related attitudes (b = 0.25), and perceived alcohol consumption of the average female student (b = 0.19). Perceived alcohol consumption of female close friends (b = 0.17) approached significance as a predictor of own alcohol consumption (see Table 5 ). 
Discussion
We examined predictors of alcohol-related attitudes and alcohol consumption among female university students. Previous research suggests that: (a) alcohol-related attitudes are related to exposure to SNS-based alcohol-related content, 13 and (b) alcohol consumption is related to own alcoholrelated attitudes, 9 own alcohol-related posts on SNSs, 26, 27 perceived behavior of friends and the average student (outside the SNS context), 14 and exposure to alcohol-related content online. 13, 28, 36 Results indicated a positive relationship between friends' alcohol-related posts on Facebook, own alcohol-related attitudes, and own alcohol consumption. However, when the perceived consumption of others was taken into consideration, self-reported exposure to online alcohol-related material from friends on Facebook did not predict either alcohol-related attitudes or consumption.
Predictors of alcohol-related attitudes
Relevant existing literature is largely correlational, focused on real world peer modelling and restricted to adolescents 13 ; the current investigation utilized an older cohort and included perceived norms from both the real and social media worlds. Perceived alcohol consumption of the average female student was a significant negative predictor of alcohol-related attitudes, while the behavior of close friends bordered on significance as a positive predictor. Reports of alcohol-related postings did not correlate with attitudes, suggesting that social norms emanating from the real world, rather than social media world, may influence the way young women think about alcohol more.
These results are consistent with past research. Borsari and Carey 37 reported that participants were more likely to inflate consumption estimates for distal than proximal groups. Similarly, our sample estimated higher consumption norms for the average student (distal group) than for their close friends (proximal group), although both groups were described as consuming more than the respondent.
Predictors of alcohol consumption
Our investigation into predictors of alcohol consumption partly confirmed past research, and highlighted that social media may support alcohol consumption. Alcohol-related attitudes predicted consumption, as expected. 13 Own postings of alcohol-related photos (but not text) were also a significant predictor of alcohol consumption, with the former consistent with previous studies. 27, 28 There was no relationship between posting alcohol-related text and own consumption, an important finding given previous studies' tendency to conflate own alcohol-related photos and text into one variable. This may be because participants reported posting a significantly higher proportion of photos than text, a finding also observed by Fournier and Clarke. 27 Proximal male norms significantly predicted alcohol consumption, whereas the b value for close female friend norms only bordered on statistical significance. This may be because we assessed the influence of friendships without accounting for heterosexual romantic relationships. Given evidence for an association between own and partner's alcohol consumption, 38,39 our sample's ''close male friends'' may have included romantic partners, whose consumption patterns may bear a close relationship to their own. Interestingly, same sex close friend norms only bordered on significance as predictors of attitudes and consumption, whereas opposite sex close friend norms were significant predictors of consumption, but not attitudes. Coupled with the fact that same sex average female norms negatively predicted attitudes, but positively predicted consumption, these findings suggest that attitudes and consumption were influenced by separate cognitive pathways. Further studies may be able to clarify this with reference to a broader range of theoretical constructs such as self-identity, 40 self-efficacy, 41 and dual process models of health risk behavior. 7 The failure of posts by others to predict attitude or consumption suggests that social norms promulgated via social media should be examined more closely for content and credibility. Studies that capture and analyze actual posts may discern the influence of the relationship between the poster and viewer (partner, friend, acquaintance), content (positive, negative), timing (real time, post hoc), or type of posting (video, picture, or comment) as having a differential impact.
Limitations
Self-report is reasonably reliable and valid within the context of alcohol studies, 42 though it always warrants caution. Social desirability bias 43 presents a potential problem, although the likelihood that this impacted the current study is mitigated by the self-reportedly high levels of consumption in this sample. Causality is impossible to establish within a cross-sectional design. Care should also be taken in generalizing any of the current results to males, given the mixed evidence regarding gender-specific susceptibility to alcoholrelated norms.
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Conclusions
The current study tested potential social media correlates of female university students' alcohol-related attitudes and behavior. Social norms, operationalized as perceptions of female friends' consumption, bordered on significance as predictors of participants' attitudes, whereas norms based on the average female student negatively predicted participants' attitudes. Average female student norms also positively predicted participants' alcohol consumption, suggesting that attitudes and consumption were influenced by separate 
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cognitive pathways. Perceived intake by male close friends was a predictor of participants' own alcohol consumption, suggesting the need to disentangle the influence of romantic relationships from the influence of male friends. The failure of exposure to alcohol-related content on SNSs posted by others to predict alcohol-related attitudes and alcohol consumption suggests the possibility that SNS-based alcoholrelated content may not impact upon young female adults' alcohol consumption. Whether the same holds for males remains to be determined. Nonetheless, the correlation between own pictorial postings and consumption suggests that the capacity to share alcohol-related content may serve to reinforce alcohol consumption among young women, perhaps by providing material on the basis of which an online exchange may occur.
